We have replaced 10 -5 -2 GeV with GF to make it clear that unless the relic neutrino density is several orders of magnitude larger than the value expected for 11 = 0, r(R+ J?v)/M, must be of order GFMi rather than (G&)2.
This leaves the W' and 2 as the only significant resonance candidates.
Since the universe is opaque to electrons near the resonant energy ER N +/ 2<e>, we are left to conclude that in the standard SU(2) X U(1) model , 2; annihilation on the Z resonance is the only cosmic ray process having sensitivity to the relic neutrino density.I' Since the neutrino mean free path for this process is comparable to the Hubble radius, the effects of an expanding universe must be included in our calculation.
The antineutrino cosmic ray transmission probability from time t to t -T 0 is e , where
3 fJp> cTz(l -pcos~/~) . In grand unified models, neutrino masses in the eV range arise naturally. It is clear that an absorption dip of 15% to 50% can be expected for neutrinos from a z = 3.5 quasar source. If the degeneracy parameter is nonzero, the dip will be much larger. For a 90 GeV Z-boson mass and a z = 3.5 source, the dip energy is 9 x 10 10 GeV (10 eV/m 12. In the unlikely prospect that the universe is in fact radiation- 
